10 


Elements of Static Strength 


Table 1.2 Typical Values of Poisson’s Ratio 


Upper theoretical limit (perfectly deformable material) 0.50 


Lead 0.43 

Gold 0.42 

Platinum 0.39 

Silver 0.37 

Aluminum (pure) 0.36 

Phosphor bronze 0.35 

Tantalum 0.35 

Copper 0.34 

Titanium (pure) 0.34 

Aluminum (wrought) 0.33 

Titanium (alloy) 0.33 

Brass 0.33 

Molybdenum (wrought) 0.32 

Stainless steel 0.31 

Structural steel 0.30 

Magnesium alloy 0.28 

Tungsten 0.28 

Granite 0.28 

Sandstone 0.28 

Thorium (induction-melted) 0.27 

Cast iron (gray) 0.26 

Marble 0.26 

Glass 0.24 

Limestone 0.21 

Uranium (D-38) 0.21 

Plutonium (alpha phase) 0.18 

Concrete (average water content) 0.12 

Beryllium (vacuum-pressed powder) 0.027 

Lower theoretical limit (perfectly brittle material) 0.000 


which obviates the natural tendency of the material to obey Poisson’s law. The 
absolute theoretical limits for Poisson’s ratio are zero and 0.5 for perfectly brittle 
and ductile materials, respectively. Some typical design values of this ratio for a 
variety of materials are given in Table 1.2. 


Design Problem 1.1 

A stainless steel bar having a rectangular cross section of 2 in. by 0.5 in. is subjected to 
an axial pull of 25,000 lb. Estimate the decrease in the cross-sectional dimensions on the 
assumption that the modulus of elasticity is 29 X 10 6 psi. 


Solution 

From Table 1.2, the design value of Poisson’s ratio is v = 0.31. The tensile stress is 


W 




A 


25,000 
2 x 0.5 


= 25,000 psi 



